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[57] ' ‘ ABSTRACT 

An exhaust gas channel system which is arranged in 
the cylinder head of an internal combustion engine 
and in the housing of an exhaust gas turbo charger 
?angedly connectedzto an exhaust ?ange disposed 
along the side of the cylinder head; the exhaust aper 
tures of each cylinder are thereby each arranged in 
that half portion of the respective cylinder which is 
disposed nearest the cross center plane of the cylinder 
head while the exhaust gas channels are constituted 
exclusively by cast-in walls of the cylinder head, on 
the one hand, and of the exhaust gas turbo-charger, on 
the other; the latter is threadably connected to the ex 
haust ?ange of the cylinder head by means of a com 
plementary counter-?ange matched to the exhaust 
?ange of the cylinder head. 

7 Claims, 3 Drawing Figures 
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INSTALLATION OF AN EXHAUST GAS 
TURBO-CHARGER AT AN INTERNAL 

COMBUSTION ENGINE 

The present invention relates to an exhaust gas chan 
nel system and to an exhaust gas channel connection 
system appertaining thereto, which is arranged in the 
cylinder head of an internal combustion engine, prefer- l0 
ably of a reciprocating-piston in-line engine, and in’the 
housing of an exhaust gas turbo-charger. The exhaust 
gas channels thereby lead to a longitudinal side of the 
cylinder head and terminate in an exhaust ?ange com 
mon to all exhaust gas channels which is disposed at 
this side. 

In known attachments of exhaust gas turbo-chargers 
at internal combustion engines having several combus 
tion spaces, the exhaust gases are fed to the turbine in 
such a manner that a connecting line is arranged be 
tween the exhaust gas discharge openings of the cylin 
der head and the inlet means in the turbine housing or 
that the exhaust gases are fed to the turbine by means 
of a common line or separate individual lines by way of 
one or several inlet openings. ' 

It is the aim of the present invention to construct and 
arrange the channel layout from the combustion spaces 
to the turbine housing and especially to construct the 
turbine housing itself in such a manner that this con 
necting line is eliminated as a separate part. The tur 
bine housing additionally should include the exhaust 
gas channels without signi?cant enlargement and its 
exhaust gas inlet ?ange is to be directly connected with 
the exhaust gas discharge ?ange of the internal com 
bustion engine housing. No additional structural vol 
ume for the exhaust gas turbo-charger connection is to 
result therefrom and exhaust gas lines which are as free 
as possiblefrom bends and which are so short as possi 
ble are to be achieved between the combustion spaces 
and the turbine inlet. Such exhaust gas lines as mutually 
disturb each other or unfavorably in?uence one an 
other by reason of the ignition sequence of the internal 
combustion engine are to be so extended up to the 
turbine inlet that such a disturbance is eliminated. 
The problems underlying the present invention are 

solved in that the exhaust opening of each cylinder is 
arranged in that half portion of the cylinder which is 
disposed nearest the' transverse center plane of the 
cylinder head and that the exhaust gas channels are 
constituted exclusively by cast walls of the cylinder 
head, on the one hand, and of the exhaust gas turbo 
charger, on the other, whereby the exhaust gas turbo 
charger is threadably connected by means of a counter 
?ange matched to the exhaust ?ange of the cylinder 
head directly at that exhaust ?ange which is preferably 
arranged directly at the edge of the cylinder head. 
The exhaust gas lines from the combustion spaces to 

the turbine inlet may thereby be arranged symmetri 
cally to the center plane of the cylinder head in order 
that the mutually corresponding channels have equal 
length to the greatest possible extent. This means that 
the exhaust 'gas channels'both in the cylinder head as 
also in the turbine housing of the exhaust gas turbo 
charger are fonned by cast-in walls aligned with each 
other in the transition zones from cylinder head to 
exhaust gas turbo-charger, which feed the exhaust 
gases in the turbine housing tangentially to the turbine 
scroll case symmetrically'to the cross center plane. 
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Furthermore, with a four-cylinder reciprocating pis 
ton in-line engine, the two center exhaust gas channels 
can be combined into a single center channel while still 
in the cylinder head, which single center channel finds 
its continuation by corresponding walls cast-in within 
the exhaust gas turbo~charger in a further center chan 
nel which conducts the exhaust gases, directly after the 
entry thereof into the turbine housing into the center 
area of the turbine scroll case. I 
The walls which form the outer exhaust gas channels 

may thereby conduct the exhaust gases to the turbine 
scroll case approximately at the same height, at which 
also the exhaust gases enter into the turbine scroll case 
out of the center channel. The discharge openings in 
the exhaust ?anges are then arranged in a row adjacent 
one another. ' 

On the other hand, with a four-cylinder reciprocat 
ing-piston in-line engine the two center exhaust gas 
channels may be constructed bandy-legged and may be 
extended to two discharge openings arranged adjacent 
one another in the exhaust ?ange of the cylinder head, 
whereby the discharge openings of the outer exhaust 
gas channels are provided in a similar manner above or 
below the discharge openings of the two center exhaust 
gas channels. The discharge openings are then ar-. 
ranged above and adjacent one another at least approx 
imately in the form of a square. 
Accordingly, it is an object of the present invention 

to provide an exhaust gas channel system for internal 
‘combustion engines, especially for reciprocating piston 
in-line engines which avoids by simple means the afore 
mentioned shortcomings and drawbacks encountered 
in the prior art. . 
Another object of the present invention resides in the 

attachment of an exhaust gas turbo-charger at an inter 
nal combustion engine which permits an exhaust gas 
channel layout from the combustion spaces to the tur 
bine housing in such a manner that a separate connect 
ing line or lines can be dispensed with as separate struc 
tural parts. 
A further object of the present invention resides in an 

exhaust gas channel system for an internal combustion 
engine provided with an exhaust gas turbo-charger, in 
which the exhaust gas channels are incorporated in the 
turbine housing without signi?cant enlargement of the 
latter, thereby avoiding any increase in the structural 
volume for the exhaust gas turbo-charger. 
Another object of the present invention resides in an 

exhaust gas channel system and exhaust gas channel 
connecting system belonging thereto for an internal 
combustion engine equipped with an exhaust gas turbo 
charger, in which the exhaust gas turbo-charger is 
adapted to be directly connected by means of its ex 
haust gas inlet ?ange to the exhaust gas ?ange of the 
internal combustion engine housing and more particu 
larly to the cylinder head. 

Still a further object of the present invention resides 
in an internal combustion engine equipped with a tur 
bo-charger, in which exhaust gas lines between the 
combustion spaces and the turbine inlet are achieved 
that are as short as possible and as free of curves as 
possible so as to improve the ?ow characteristics. 
These and further objects, features and advantages of 

the present invention will become more apparent from 
the following description when taken in connection 
with the accompanying drawing which shows, for pur 
poses of illustration only, one embodiment in accor~ 
dance with the present invention, and wherein: 
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.FIG. 1 is a plan view, partly in cross section, on an 
exhaust gas turbo-charger threadably connected at a 
cylinder head of a multicylinder reciprocating piston 
in-line cylinder engine in accordance with the present 
invention; 
.FIG. 2 is a partial side elevational view, partly in 

cross section, of the cylinder head together with the 
exhaust gas turbo-charger; and ‘ 
FlG. 3 is an elevational view of the exhaust gas turbo 

charger as viewed from the cylinder head side thereof. 
Referring now to the drawing wherein like reference 

numerals are used throughout the various views to 
designate like parts, an exhaust gas turbo-charger gen 
erally designated by reference numeral 2 is threadably 
connected, for example, by means of bolts, at the cylin 
der head 1 of a four-cylinder reciprocating piston inter 
nal combustion engine. The exhaust apertures 3, 4, 5 
and 6 of the cylinders 7, 8, 9 and 10 are arranged in 
each case in the half of the cylinders 7-10 which is 
disposed nearest the cross center plane 11 of the cylin 
der head 1. In this manner, the channel lay-out of the 
exhaust gas channels 12 and 13 adjoining the two cen 
ter exhaust openings 4 and 5 are not impaired by inlet 
channels and the combination into a common center 
channel 14 is made possible thereby. The outer exhaust 
gas channels 15 and 16 adjoin the two exhaust openings 
3 and 6 which are disposed father away from the cross 
center plane 11; the ‘exhaust gas channels 15-and 16, 
like the channels 12, 13 and 14 are formed by cast walls 
in the cylinder head 1 and terminate in an exhaust 
?ange 17 arranged just at the edge of the cylinder head 
1, at which the turbine housing of the exhaust gas tur 
bo-charger 2 is threadably connected by means of a 
corresponding counter-?ange 18 in which the channels 
are'further extended to the inlet of the turbine scroll 
case 25. 
As a result of this arrangement, separate pipe lines, 

possibly even ?exible lines, and by-pass lines, for exam 
ple, of one channel behind the other, in order to be able 
to combine with a third channel, which are otherwise 
normally provided between the cylinder head and the 
exhaust gas turbo-charger, can be dispensed with by 
the present invention. 1 
The exhaustv gas channels 12, l3, 14, 15 and 16 in the 

cylinder head 1 ?nd their continuation by means of 
walls 22, 23, 28, 29, 30 and 31 cast-in in the turbine 
housing 20, which form further channels that conduct 
the exhaust gases tangentially to the turbine scroll case 
25 symmetrically to the center plane 11. 
Bya corresponding combination of the exhaust gas 

' channels .in the turbine housing 20, the exhaust gas 
turbine is adapted to be acted upon either by a single 
in?ow or by several in?ows at a single level or different 
levels. 
Additionally, with a four-cylinder reciprocating-pis 

ton in-line engine, the walls 28 — 31 which form the 
outer exhaust gas channels 26 and 27 of the exhaust gas 
turbo-charger 2, may be so constructed that they con 
duct the exhaust gases to the turbine scroll case 25 
approximately at the same height at.which also the 
exhaust gases enter the turbine scroll case 25 out of the 
center channel 14, 24. This means, as shown in FIG. 3, 
an arrangement of the discharge openings in the ex 
haust flange adjacent one another. 
On the other hand, in a four-cylinder reciprocating 

piston in-line engine the two center exhaust channels 
may be constructed handy-legged and may be extended 
to two discharge openings arranged adjacent one an 
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4 
other in the exhaust ?ange 17 of the cylinder head 1, 
above or below which are provided in a similar manner 
discharge openings of the outer exhaust gas channels. 
The discharge openings are then arranged at least ap 
proximately in the shape of a square above and adja 
cent one another. 
The turbine housing 20 may be air-cooled or water 

cooled. For the latter purpose, a cooling water jacket 
34 is provided in the illustrated embodiment which is 
connected to the cooling water circulatory system of 
the engine and receives cooling water by way of corre 
sponding openings in the ?anges 17 and 18. 
While we have shown and described only one em-' 

bodiment in accordance with the present invention, it is 
understood that the same is not limited thereto but is 
susceptible of numerous changes and modi?cations as 
knownto those skilled in the art, and we therefore do 
not wish to be limited to the details shown and de 
scribed herein but intend to cover all such changes and 
modi?cations as are encompassed by the scope of the 
appended claims. 
What we claim is: 
1. An exhaust gas channel system of a four-cylinder 

reciprocating piston in-line engine which comprises a 
cylinder head provided with an exhaust ?ange means 
along the side of the cylinder head and an exhaust gas 
turbo-charger having a housing means connected to vthe 
exhaust ?ange means of the cylinder head, the exhaust 
gas channel system being arranged in the cylinder head 
and in the housing means of the exhaust gas turbo 
charger, characterized in that the internal combustion 
engine includes cylinder means having exhaust aper 
ture means arranged in that half of the respective cylin 
der means disposed nearest a cross center plane of the 
cylinder head, and exhaust gas channel means formed 
substantially exclusively by cast-in walls of the cylinder 
head and cast-in walls of the exhaust gas turbo-charger, 
said exhaust gas turbo-charger housing means includ 
ing a counter-?ange means matched to the exhaust 
?ange means of the cylinder head, by means of which it 
is connected directly at the exhaust ?ange means of the 
cylinder head, the exhaust gas channel means are 
formed both in the cylinder head and also in the turbine 
housing means by cast-in wall means substantially 
aligned with each other in transition zones from cylin 
der head to exhaust gas turbo-charger, the turbo 
charger housing means includes a turbine scroll case, 
the exhaust gases are conducted by the exhaust gas 
channel means in the turbo-charger housing means 
substantially tangentially to the turbine scroll case sym 
metrically to the cross center plane of the cylinder 
head, and in that the two center exhaust gas channel 
means are combined into a central channel within the 
cylinder head, said central channel being continued in 
a further center channel by corresponding wall means 
cast-in in the exhaust gas turbo-charger, which further 
center channel, directly downstream of the entry 
thereof into the housing means, conducts the exhaust 
gases into a center area of the turbine scroll case. 

2. An exhaust gas channel system according to claim 
1, characterized in that the cylinder head includes an 
edge, and in that the exhaust ?ange means is arranged 
directly at said edge. 

3. An exhaust gas channel system according to claim 
1, characterized in that the two outer exhaust gas chan 
nel means conduct the exhaust gases to the turbine 
scroll case approximately at the same height, at which 
the exhaust gases also enter the turbine scroll case out 
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of the center channel. 
4. An exhaust gas channel system according to claim 

3, characterized in that the cylinder head includes an 
edge, and in that the exhaust flange means is arranged 
directly at said edge. 

5. An exhaust gas channel system of a four-cylinder 
reciprocating piston in-line engine which comprises a 
cylinder head provided with an exhaust ?ange means 
along the side of the cylinder head and an exhaust gas 
turbo-charger having a housing means connected to the 
exhaust ?ange means of the cylinder head, the exhaust 
gas channel system being arranged in the cylinder head 
and in the housing means of the exhaust gas turbo 
charger; characterized in that the internal combustion 
engine includes cylinder means having exhaust aper 
ture means each arranged in that half of the respective 
cylinder means disposed nearest a cross-center plane of 
the cylinder head, and exhaust gas channel means 
formed substantially exclusively by cast-in walls of the 
cylinder head and cast-in walls of the exhaust gas tur 
bo-charger, said exhaust gas turbo-charger housing 
means including a counter-?ange means matched to 
the exhaust ?ange means of the cylinder head, by 
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means of which it is connected directly at the exhaust 
?ange means of the cylinder head, and in that the tur 
bo-charger housing means includes a turbine scroll 
case, and in that the two center exhaust gas channel 
means are combined into a center channel within the 
cylinder head, said center channel being continued in a 
further center channel by corresponding wall means 
cast-in the exhaust gas turbo-charger, which further 
center channel, directly downstream of the entry 
thereof into the turbine housing means, conducts the 
exhaust gases into a center area of the turbine scroll 
case. 

6. An exhaust gas channel system according to claim 
5, characterized in that the cylinder head includes an 
edge, and in that the exhaust ?ange means is arranged 
directly at said edge. 

7. An exhaust gas channel system according to claim 
5, characterized in that the two outer exhaust gas chan 
nel means conduct the exhaust gases to the turbine 
scroll case approximately at the same height, at which 
the exhaust gases also enter the turbine scroll case out 
of the center channel. 

* * * >l= * 


